Proprotein conversion is determined by a multiplicity of factors including convertase processing, substrate specificity, and intracellular environment. Cell type-specific processing of human prorenin by the convertase PC1.
Proprotein and prohormone processing at pairs of basic residues is generally thought to be both tissue- and precursor-specific and to be developmentally regulated. Furin, PC1 (also called PC3), and PC2 represent three recently discovered subtilisin-like proteinases which cleave a number of precursors at the same pairs of basic residues normally processed in vivo. Using human prorenin as a model, we show that PC1 can process it to active renin in cells containing secretory granules, such as the somatomammotroph cell line GH4, but not in cells which lack granules, such as the Chinese hamster ovary or African green monkey kidney epithelial (BSC-40) cell lines. In contrast, in both cell types, human prorenin is not activated by either PC2 or furin. Using the vaccinia virus expression system, biosynthetic labeling experiments demonstrated that PC1 and PC2 are themselves cleaved intracellularly at pairs of basic residues and that these two proenzymes are processed to different extents independent of whether the cell line contains dense core secretory granules. Furthermore, we also show that the cells mostly secrete the cleaved forms of PC1 and PC2, and that intracellularly the pro- form of PC2 predominates. Our data demonstrate that propeptide removal from these enzymes, possibly leading to their activation, is not the only criterion which governs precursor processing.